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An extensive study of the role of the syphilitic woman as a passive Carrier of
Spirochaela pallida exogenously introduced into her vaginal tract was planned,
hut unfortunately had to be discontinued because of the war. In view of the
importance of this problem, particularly at the present time, it was felt that
publication of the results obtained to date might shed some light upon the
understanding of this phase of infectiousness, although admittedly more case
material dealing with various stages of the disease and time exposures are de-
sirable before final evaluation of this problem can be attained. The following
experiments were performed.
EXPERIMENT I
A woman with secondary syphilis and eondylomata of the vulva and perianal
region, but with no cervico-vaginal lesions, was subjected to excision of one of
the eondylomata of about one centimeter in diameter. This was thoroughly
maeerated and suspended in 6 cc. of saline, one half of which was injected im-
mediately in amounts of 1 cc. into the dorsal skin of mice (1), and the other half
into the vagina. Darkfield examination showed about two to four organisms
per high-power field. Specimens were withdrawn from the vagina with a small
capillary pipette at hourly intervals for darkfield examination, and at the end
of two hours the entire vagina was thoroughly washed with 3 cc. of saline, the
material removed and injected into the dorsal skin of mice. In order that these
mice receive approximately the same volume as the control, twice the amount
(2 cc.) was injected. The woman remained fiat on her back during the experi-
ment. About one week later the same experiment was repeated, but the vagina
was not washed out until four hours after the original inoculation. Several days
later the experiment was repeated and the material removed after 24 hours.
Four weeks after injection of the secretion, the lymphnodes (inguinal, popliteal
and axillary) as well as spleens of all surviving mice were removed, maccrated
and suspended in sterile saline. This material was injected intratcsticularly
into rabbits. These rabbits were observed over a period of 90—110 days. No
morphological changes occurred in the testicles of any of the rabbits including
the "control." All the testicles were punctured and poplitcal node transfers
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carried out. These rabbits in turn were observed for 4—6 months. No evidence
of syphilis developed clinically or was detected by repeated puncture.
Original darkfield examination on the patient following intravaginal injection
of organisms revealed that Spirochaeta pallida could be detected up to four
hours after inoculation, but the number of organisms as well as motility was
diminished considerably after two hours. It is unfortunate that a strain of
organism was isolated which displayed no pathogenicity for animals, a fact not
unknown in animal experimental syphilis work. This study, therefore, does not
indicate whether the organisms noted to have maintained their morphology up
to four hours on the intact cervicovaginal mucosa were still pathogenic and
capable of transmitting the disease.
EXPERIMENT II
A similar experiment was carried out on another syphilitic woman with condy-
lomata. The original "control" material of organisms obtained from the macer-
ated condyloma and injected in accordance with the above described technique,
first into mice and then followed by removal in four weeks of lymphnode and
spleen and subsequent injection into rabbits, produced syphilis in some of the
rabbits. The vaginal secretions in this case were thoroughly lavaged with saline
after one-and-a-half hours, at which time darkfield examination of the material
within the vagina revealed no organisms. Injection of this material into animals
in accordance with the same technique produced no evidence of syphilis. This
experiment indicates that the strain of Spirochacta pallida, which was patho-
genic to human beings and animals and capable of surviving on the skin of a
woman with secondary syphilis in the form of condylomata, was rapidly de-
stroyed within one-and-a-half hours by the same woman when the same strain
was deposited in her cervico-vaginal tract, as proved by the disappearance of
organisms by darkfield examination, and by the inability to infect animals with
this known pathogenic strain.
EXPERIMENT III (IN VITRO EXPERIMENTS)
The secretions of a woman with early latent syphilis were washed out of the
vagina with 2 cc. of saline by repeated lavage with a hand suction bulb pipette.
This secretion (2.5 cc. in amount) was mixed with 0.5 cc. of syphilitic rabbit
testicular emulsion (Nichols' strain), and was allowed to stand at room tempera-
ture for one hour. One-half cc. was then inoculated into the testicles of two
rabbits. Both rabbits developed syphilomas with numerous active spirochetes
after five weeks of observation.
One-half cc. of the same mixture, which remained at room temperature for
one-and-a-half hours, was injected intratesticularly into two rabbits, and both
rabbits developed syphilomas and numerous active Spirochaeta pallida after
five weeks of observation.
One-half cc. of the same mixture, which remained at room temperature for
24 hours protected from evaporation, was injected intratesticularly into one
Tabbit. No lesions developed after three months of observation, and testicular
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puncture was negative as well as popliteal node transfer. A "control" portion
of spirochetal emulsion, which remained at room temperature for 24 hours
produced syphilis in two rabbits five weeks after injection.
PROTOCOL 1
NUMBER
OF MICE
JECTED
NUMBER
OF MICE
DIED
INJECTION INTO
RABBITS OF
Lymph s inodes
POFLITEAL
NODE
TRANSFER RESULTS AND COMMENTS
Rabbit number
Experiment 1
"Control" 4 2 337
339
338
336
374
375
376
377
Babbit 337—pustular nodules of
testicles—all other punctures
negative
After 2 hours 4 2 334
335
333
331
378
379
380
381
Rabbit 333—abscess of left testi-
dc—all other punctures.
negative
After 4 hours 3 1 327
328
329
330
382
383
384
385
All punctures negative
After 24 hours 3 1 340
342
341
343
386
387
388
389
Rabbit 341—abscess of left testi-
dc—all other puncturea
negative
Experiment 2
"Control" 3 0 405
407
409
406
408
410
N.D.*
N.D.
ND.
N.D.
N.D.
ND.
Positive after 8 weeks
Negative
Negative
Positive after 7 weeks
Died
Negative
Negative
Negative
Negative (died 2 months after
injection)
After 1 hours 3 0 411
412
413
414
427
428
429
430
* Not done.
It is interesting to point out in comparing experiments II and III that the
organisms apparently were destroyed in vivo within one-and-a-half hours in th&
vagina, but not in vitro by the vaginal secretion. In the absence of further in
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vitro experiments to indicate either similarity or obvious dissimilarity between
the in vivo and in vitro experiments, no deductions as to the role of "humoral
vs. tissue" immunity as a basis of this apparent spirocheticidal action, which
occurs within the cervicovaginal tract, are justified. To some extent this is,
of course, largely an academic problem. It does appear, however, that, fol-
lowing development of obvious body response to infection as obtained in the
woman with secondary syphilis, she is then capable of destroying Spirochaeta
pailida exogenously introduced fairly rapidly. The present studies do not per-
mit deductions as to the exact length of time the organism can survive, but
does indicate that this takes place fairly soon after introduction.
Levaditi and Vaisman (2), as well as Lepinay and Lafforet (3), injected large
amounts (10 cc.) of rabbit spirochete emulsion into the vaginas of women with
latent syphilis, and showed rapid disappearance of organisms within two hours.
PROTOCOL 2
Experiment 3
MIXTURE VAGINAL
SECRETIONS AND
SPIROCHAETA
PALLIDA (NICHOLS)
INJECTED INTO
RABBIT NUMBER
POPLITEAL NODE
TRANSFER INTO
RABBIT NUMBER
RESULTS
After 1 hour 5337
5338
N.D.*
ND.
Positive after 5 weeks
After 1 hours 5339
5348
N.D. Positive after 5 weeks
After 24 hours 5349 5349B Negative
24 hour control 5350 Positive after 5 weeks
* Not done.
While the present results are in essential agreement with these, their experimental
approach is open to reconsideration, in that they used inocula considerably
larger than that ever obtained in ordinary human infection and a strain which
was biologically adapted to rabbits over many generations and only questionably
so to human beings. In the present in vivo experiments relatively small inocula
were used, as well as a human strain pathogenic to the same person into whom
it was injected, in an effort to simulate as closely as possible conditions of the
promiscuous syphilitic woman as a passive carrier, and to eliminate the factor
of strain nonpathogenicity.
CONCLUSIONS AND COMMENTS
From these experiments, interrupted before completion, it appears that
Spirochacta pallida exogenously introduced into the vagina of the woman with
early syphilis survived only a relatively short period of time. In one instance,
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organisms were recognized morphologically in the vagina up until four hours
after introduction, and in another, disappeared within one-and-a-half hours,
after which time the infectiousness of the vaginal secretions could not be demon-
strated by animal inoculation.
I wish to thank Dr. George Raiziss and Dr. Marie Severac for the use of the
Dermatological Research Laboratories and its facilities in the performance of
the in vitro experiment.
BIBLIOGRAPHY
1. PARISEB, H.: Studies of the transmissibility of syphilis. Am. J. Syph. Gon. and Ven.
Dis., 25: 339 (May) 1941.
2. LEVADITI, C., AND VAIsaiw, A.: Conservation du Treponema pallidum dana Ia cavité
vaginale des femmes anciennes syphilitiques. Bull. Soc. franc. de Dermat. et Syph.,
40: 429 (March) 1933).
3. LPINAY, E., AND LAFFOBET, J.: Recherches sur la vitalité du tréponème dans la cavité
vaginale de Ia femme. Bull. Soc. franc. de Dermat. et Syph., 40: 435 (March) 1933.
